Original Research

Long-term Tennis Participation and Health Outcomes: An Investigation of
“Lifetime” Activities
KATHERINE E. SPRING†1, MEGAN E. HOLMES‡2, and JOHNERIC W. SMITH‡2
1School

of Kinesiology, Auburn University, Auburn, AL, USA; 2Department of Kinesiology,
Mississippi State University, Mississippi State, MS, USA
†Denotes

graduate student author, ‡Denotes professional author

ABSTRACT
International Journal of Exercise Science 13(7): 1251-1261, 2020. Lifetime sports, such as tennis,
provide opportunities for participation throughout the lifespan and has been linked with lower risk of
cardiovascular disease, obesity, and depression. The objective of this study was to consider the influence of chronic
tennis participation on various parameters of health. Members of the International Tennis Federation (ITF)
completed a survey consisting of questions from International Physical Activity Questionnaire (IPAQ), Behavior
Risk Factor Surveillance System (BRFSS), Satisfaction With Life Survey (SWLS), and specific tennis participation
questions. Descriptive characteristics were calculated for all variables and a chi-squared analysis was used to
compare prevalence of health variables of this sample and recent BRFSS data. Compared to the BRFSS greater
proportion of study participants 45yrs and older frequently reported being in good or better health (χ2=7.946, p =
0.005); lower obesity rates (χ2=19.92, p = 0.0001); and a lower prevalence of heart disease than those of similar age
who completed BRFSS (χ2= 8.759, p = 0.003). This study highlights the importance of activities that continue
throughout the lifespan such as tennis.
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INTRODUCTION
The age-related decline of physical activity is a major public health obstacle. Farooq et al. reports
the decline of physical activity levels beginning early in childhood(9). Likewise, several studies
have suggested the tracking of physical activity from childhood to adulthood is weak at best
(17, 18). Physical inactivity is a well-established risk factor for obesity and related co-morbidities.
Given the present obesity epidemic and the chronic diseases associated with obesity, activities
that encourage opportunities for participation throughout the lifespan could be a pathway of
promoting maintenance of physical activity levels. Lifetime sports are defined as sports or
leisure time activities one can participate in over the span of the life and include activities such
as bicycling, golf, and jogging (4). Tennis has been referred to as a “lifetime sport”, because it
promotes competition and overall participation throughout all ages of life (26).
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Previous research suggests tennis participation is associated with general health benefits such
as improved aerobic fitness, lower body fat percentage and decreased risks of diabetes and
cardiovascular disease (13, 24). Research by Swank et al. agreed that the increased physical
activity of tennis players serves as a protective influence in the maintenance of aerobic capacity
and healthy body composition specifically in adults 45 years and older (26). Further, tennis
participation has been linked to psychological benefits such as increased self-esteem and stress
reduction, which may also contribute to long-term participation (13).
The present investigation considered the potential health impact of involvement in sports that
have a cultural propensity towards lifetime participation and long-term adherence specifically
tennis. The present investigation evaluated the potential health impacts of involvement in
tennis among adults aged 21 to 72 years.
METHODS
Participants
One Hundred and fifty-one adults, affiliated with the International Tennis Federation,
participated in the present investigation. Nine Participants were excluded from final analysis
due to non-response on relevant survey questions. The final analyses included 142 participants.
Participants ranged in age from 21 to 72 years, with a mean age of 47.6 years (SD = ± 13.53). Of
this sample, 89 participants were 45 years or older. Analyses investigated the total sample as
well as a sub-sample of only these participants who were 45 years and older. Participants were
emailed a link to an online questionnaire, which consisted of 114 questions that were compiled
from previously validated questionnaires and surveys. Details of each measure are provided.
Before completing the survey, all participants provided informed consent. This study was
approved by the Institutional Review Board at Mississippi State University.
Protocol
A questionnaire developed from the International Physical Activity Questionnaire, the Behavior
Risk Factor Surveillance System, the Satisfaction with Life Scale, and seven questions developed
by the ITF was sent to all participants. Details of each questionnaire are below.
Demographic questions from the BRFSS were used to determine general anthropometric and
demographic information of participants. Self-reported height (reported to the nearest
centimeter with imperial conversions to the side) and weight (reported to the nearest kilogram
with imperial conversions to the side) values were used to calculate the participants’ body mass
index (BMI). Weight status and obesity prevalence was determined using BMI, which is
commonly used as an indicator of body composition and strongly correlated with several
chronic diseases (10, 30).
The International Physical Activity Questionnaire (IPAQ) was used to determine physical
activity levels of participants (2, 6). The IPAQ consists of four major sections and provides
indications of vigorous physical activity, moderate physical activity, time spent walking, and
sedentary time. In the current study, IPAQ (slightly modified to address length of overall
survey) was utilized to provide an overall snapshot of physical activity habits of participants.
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Questions included were Part 1 (Questions 2-7), Part 2 (Questions 8-9, 11-13), Part 3 (Questions
14-16), Part 4 (Questions 20-25), and Part 5 (Questions 26-27). Questions were removed if they
asked duplicate questions. Participants also selected drop down time frames for time of each
activity instead of writing out times.
The Behavioral Risk Factor Surveillance System (BRFSS) is a telephone surveillance system in
the United States (20). The purpose of the BRFSS is to collect data about health-related risk
behaviors at the state and national levels. When the current study was conducted, the 2014
BRFSS was used to develop questions, as it was the most recently released. Researchers used
specific questions from the following sections: health status, healthy days (health-related quality
of life), chronic health conditions, and demography. Optional modules used included diabetes,
childhood asthma prevalence, emotional support and life satisfaction. The participants’
responses were then compared to the 2011 BRFSS results, as they were the most recently
published results available at the time of analysis (16). Some of the results from the 2011 BRFSS
looked at adults aged 45 and older. As a result, the current study examined both the health
outcomes of all participants, and then took a closer look at the participants age 45 and older to
see if their results differed. The 2011 BRFSS sample was those who answered the national U.S.
telephone survey.
The Satisfaction with Life Scale (SWLS) consists of five statements such as “In most ways, my
life is close to my ideal” and “The conditions of my life are excellent” which are scored on a sixpoint Likert scale (1=strongly disagree, 7=strongly agree). The purpose of this survey is to
measure ones satisfaction with life as a whole (8). This scale has been used to examine overall
satisfaction with life in a variety of age groups, cultures, and varying health statuses (3, 21, 22).
In younger and older adults, researchers have found optimism is associated with greater life
satisfaction (5). Leading to the thought Subsequently, SWLS may provide a glance at an
individual’s physiological resilience.
Seven questions, developed by the ITF, were used to determine overall involvement in tennis.
Questions inquired about racquet hand dominance, frequency and consistency of regular tennis
participation, preferred court surface, and highest ranking. To determine frequency,
participants were asked “How frequent in a week do they play tennis”. In an effort to determine
consistency, participants were asked, “In the past 10 years how many times a week did you play
tennis, and “How many years have you played tennis”. Participants responded by choosing
answers from categorical scales relevant to each question. The International Tennis Number
Conversion Chart from July 2005 was used to standardize rankings to the ITF metric (27).
Statistical Analysis
Descriptive characteristics were calculated for all variables. A Chi-squared test for independence
was used in cross tabulation analysis of past and current tennis participation. Chi-squared
goodness of fit analyses were used to examine the differences in the relationships between
participant responses and BRFSS data, as well as other relevant norms. Data was later stratified
by sample age (45 years of age or older) in order to understand how answers could change with
age.
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RESULTS
Demographic information for total sample and sub-sample are presented in Table 1. The
majority of our total sample and sub-sample were male (66.2% and 67.4% respectively). More
than 75 percent of study participants reported regular tennis participation (2 or more
times/week) for the last ten years. Likewise, most participants (77.2%) reporting regular tennis
participation for the previous ten years, reported similar levels of current participation (𝑋 " =
26.1, df = 1, 𝑝 = 0.0001 ). The sub-category of individuals who are 45 years or older
demonstrated similar results, with 80.2% of participants reporting regular tennis participation
(2 or more times/week) for the last ten years. 61 percent of those who responded reported
playing the majority of tennis on a standard hard court. Over half of the study participants did
not play at a collegiate level, but played at a USTA NTRP ranking of 3-6, which indicates a
diverse sample of recreational players in terms of skill level.
Table 1. Demographics
Total Sample (n = 142)
47.60 ± 13.53 years
1.75 ± 0.10 m
77.03 ± 15.73 kg
25.06 ± 3.64 kg · m-2

Age
Height
Weight
BMI

Sub-Sample (n = 89)
56.67 ± 6.67 years
1.75 ± .10 m
79.47 ± 17.17 kg
25.82 ± 3.96 kg · m-2

Initial comparison of the total sample of participants compared to BRFSS, general population
data, showed several indicators of better health. A significantly lower proportion of people
reported being obese (χ2 = 19.92, p = 0.0001; Figure 1). The majority of the participants in this
study reported having good or better overall health (χ2 = 17.191, p = 0.0001), likewise, many
stated being full of energy and health in the 30 days prior to completing this study (22.71 days
out of the past 30). When compared to the BRFSS results, the sample indicated meeting the U.S.
Physical Activity Guidelines (χ2 = 63.5, p = 0.0001; Figure 2).
Yes

No

100.0%

50.0%

0.0%
BRFSS

ITF

Figure 1. Adults aged 18 years and older who were obese in the current sample and the 2011 BRFSS.
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Figure 2. Adults who meet the U.S. physical activity guidelines in the current sample and the 2011 BRFSS.

When study participants 45 and older were compared to the BRFSS sub-sample of 45 years and
older, the current study indicated a significantly lower number of adults 45 years or older who
have had coronary heart disease (χ2 = 8.759, p = 0.003; Figure 3) and stroke (χ2 = 22.5, p = 0.0001).
When compared to the BRFSS a statistically significant portion of this sub-sample reported
meeting the U.S. physical activity guidelines (χ2 = 39.02, p = 0.0001; Figure 4), similarly to the
study sample, many of the participants aged 45 and older stated being full of energy and health
in the 30 days prior to completing this study (22.54 days out of the past). This sample also
indicated a significantly lower number of adults with diabetes (χ2 = 3.889, p = 0.049; Figure 5),
and obesity (χ2 = 6.990, p = 0.008). A greater proportion of this sub-category did indicate they
currently had asthma when compared to the BRFSS (χ2 = 32.875, p = 0.0001; Figure 6).
Yes
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BRFSS

ITF

Figure 3. Adults aged 45 years old or older who have had coronary heart disease in the current sample and 2011
BRFSS.
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Figure 4. Adults 45 years and older who meet the U.S. minimum physical activity guidelines in the current sample
and the 2011 BRFSS.
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Figure 5. Adults 45 years and older diagnosed with diabetes in the current sample and the 2011 BRFSS.
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Figure 6. Adults aged 45 years and older who currently with asthma in the current sample and the 2011 BRFSS.

The BRFSS question “Has a doctor, nurse, or other health professional for ever told you have a depressive
disorder, including depression, major depression, dysthymia, or minor depression?”, was used along with
the SWLS to examine mental health parameters. Compared to BRFSS data, most of the total sample
and sub-sample of individuals 45 and older did not significantly differ in depressive disorder
diagnosis (χ2 = 0.396, p = 0.529; χ2 = 0.014, p = 0.906, respectively). Responses to the SWLS
indicated the total, and the sub-sample exhibited an average level of satisfaction with their life
(7).
DISCUSSION
Cardiovascular disease (CVD) has been the leading cause of death among developed nations
since cause of death became a recorded statistic (15). Thus, finding pathways to reduce risk
factors for CVD and other chronic diseases is vital for improving public health. Furthermore,
researchers have found a negative relationship between obesity and quality of life especially in
elderly (28). The relationship does not seem to impact the individual’s satisfaction with life, but
is important when considering the overall wellness of the individual (28).
A recent study examining the Copenhagen City Heart Study found that individuals who played
tennis had a predicted life expectancy gain of 9.7 years (25). A possible explanation for these
previous findings, was social support having a strong effect on long-term survival. Belonging to
a group which meets on a regular basis promotes an environment of support and community.
The current investigation supports this notion that lifetime sports, specifically tennis, may be a
viable means to achieve physical activity in many age groups and promote a healthier life.
Physical inactivity is a well-acknowledged risk factor for CVD and other chronic diseases (1, 29).
The majority of participants in the study stated participating in leisure-time tennis play, in
addition to meeting the United States Guidelines for physical activity, as determined via the
IPAQ. Affiliation with the sport of tennis may provide sample opportunities for physical
activity. Further, analysis of the sub-category sample 45 years or older indicated meeting the
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physical activity guidelines, however when compared to the BRFSS there was no significant
difference in leisure-time play. This finding suggests that tennis participation may provide a
pathway for encouraging older adults to participate in physical activity.
When compared to the current body of literature regarding physical activity and mental health,
findings of the current study regarding mental health are surprising. Fluetsch and colleagues
utilized the 2015 BRFSS results to explore the relationship of physical activity to mental health,
they found that individuals who participated in higher physical activity levels were associated
with fewer self-reported days of poor mental health (11). One systematic review found that
exercise had a significant but small effect on mental health in older adults (31). Another metaanalysis found high intensity interval training programs are associated with several health
benefits, including anxiety and depression, across the lifespan (19). While an improvement in
mental health parameters were not found in the current study when compared to the general
populations, the fact that our findings are not showing a significant decrease in mental health
parameters in the older population (45 years and older) is promising.
Strengths and limitations: The major limitations of this study are those associated with selfreported data. The inherent bias of self-reported data is often a limitation in epidemiological
studies; however, the measures used in this study, with the exception of the tennis questions,
have been validated previously. The seven questions developed by the ITF do allow some
confidence in the accuracy of the responses because the participants were consistently involved
in the tennis community.
Although retrospective methodologies are often criticized for reliability and validity,
retrospective recall is one of the primary methods to determine performance levels. Work by
Hayman et al. found an inclination of elite adolescent golfers to underreport sports participation
when recalling time periods from a more distant past (14). The majority of questions used in the
present investigation were extracted from the BRFSS standard interview tool. A recent review
of reliability and validity of the BRFSS found high levels of validity and reliability (23).Likewise,
the International Physical Activity Questionnaire has provided measurements that are
comparable to other established self-report surveys (6). This study neglected to include queries
of singles and doubles participation, which may have provided some indication of regular
intensity of play. Another limitation to the study is that tennis participation and health
parameters were examined within a unique group of participants, which may limit the
generalizability of the findings outside of groups participating in similar lifetime sports.
Similarly, the current study results may have limited generalizability due to use of the 2014
BRFSS for questions and the 2011 BRFSS for analysis. Researchers were limited in what was
available at the time this study was conducted. However, in comparing the questions asked to
a more recent BRFSS, very little differences were found. It is important to note that each year the
survey is unique and there is inherent error in making broad, generalizing comparisons to other
survey years.
The present study indicated that regular tennis participation may provide beneficial health
outcomes throughout the life course. The communal mores surrounding the sport of tennis may
encourage chronic physical activity participation and attenuation of subsequent co-morbidities.
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Persistent sports participation and lower attrition are more common in sports, such as tennis,
where social approval is readily available by coaches, parents, teammates, and fan bases (12).
This cultural milieu may be what fosters opportunities for tennis participation, and increased
levels of physical activity across the lifespan. Future research should consider the sociological
influences contributing to long-term activity participation and how those insights might be
leveraged to improve intervention efficacy on a large scale. Likewise, future research would
benefit from the inclusion of comparison samples who are physically active, non-tennis players
and sedentary individuals to better delineate the direct influence of tennis participation.
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